Introduction
The development of science and technology has been assumed as an important method for the growth of states. Thus many developed countries have invested huge resources to develop their scientific knowledge. In fact, advanced scientific knowledge has functioned as a breakthrough for national growth and prosperity [14] . As the science and technology development is advancing, the research and development(R&D) investment size also increases naturally. The size of resources to be allocated depends on both the degree of expected effects which the R&D investment would make and the amount of slack resources which the countries could afford to allocate.
Meanwhile generally it is said that the R&D investment is inherently an area of market failure.
Since new R&D project is an inherently hypothesis in the ontological status, there is an inevitable uncertainty.
That is, no one can exactly expect the success probability of any new R&D project. Therefore the investment to the new R&D project is a risky task. If the necessary resources for executing the new R&D project is too big, then private organizations(or individuals) could hesitate to invest resources to the uncertain project. Therefore, if the probability of failure is high and the size of resources to be allocated is big, then generally, governments would take the uncertain task. Of course, it do not mean that many private organizations also occasionally invest to their R&D projects expecting for long-term profit, but it has fundamentally limits.
Therefore the government R&D investment is important to promote overall scientific knowledge in any specific country. As Lasswell explained politics as a process of deciding "who gets what, when, and how", the priority setting in the government R&D investment is essentially a political process. And as David Easton explained policy making as an "authoritative allocation of values", the priority setting in the government R&D investment is an important policy making. Briefly speaking, the allocation of government R&D budget itself is a very important political process. In fact, many public R&D organizations, universities, and private organizations propose various R&D projects for getting government R&D investment [5] . But unfortunately, all countries have faced a common fundamental problem of the scarcity of resources. Thus various scientific groups have competed for getting more resources for their own field. Simply speaking, the process of priority setting of government R&D investment is typically a political process. In the process, each scientist group would emphasize the degree of expected effects which any new R&D project in their own S&T field would bring. We could often find some exaggerated claims about the effect of the new project [5] . In fact, it is a natural phenomenon that competing scientist groups have produced such exaggerated claims for getting more resources. If these exaggerated claims acquire some attention from the media and the public, it is likely to lead government's decision makers to select such R&D projects.
Meanwhile, in recent decades, the R&D investments have increased at an exponential rate. Overall investments in R&D range between 2% and 4% of GDP for OECD countries [8] . And many developed countries had planned more and more large-scale researches which require huge resources. Generally many countries expect that the large-scale R&D projects could bring some advantages, such as promoting economic growth, heightening national prestige, or technological independence, etc [4] .
The Korean government has also planned many investment [2, 13, 14] . In fact, according to the OECD report, "1% growth in public R&D leads to a 0.17% increase in total factor productivity in the long run" [8] .
In this context, many developed countries had expanded competitively the total amount of the government R&D investment.
The Korean government also has emphasized the same policy priority in the government R&D Considering the situation that public resources to be invested is tremendous, the government and whole society should engage in the selection of the government R&D projects.
The Autonomy of Scientific Community in the Selection of Government R&D Projects
Generally, in the selection of R&D projects, a high degree of expertise with rigorous professional norms is required. Due to investing tremendous public resources, the selection of government R&D projects needs prudent and deliberate decision making system. Thus it has been accepted to give the selection authority of government R&D projects to scientific community. In They will then distribute themselves over the whole field of possible discoveries, each applying his own special ability to the task that appears most profitable to him. The function of public authorities is not to plan research, but only provide opportunities its pursuit. All they have to do is provide facilities to every good scientist to follow his own interest in science" [11] . In this context, policy-makers have generally deferred to the scientific community in setting priority of government R&D projects, at least until ethical or safety issues arise. This has enabled scientists to deny that they are an organized political interest [1] .
In this approach, Greenberg argued that the scientific community could be seen as bound together by a twofold ideology. Firstly, scientific community has a desire for society's support, but would not to be governed by society. Secondly, scientific community has a desire for existing as loosely organized entity, that is, meritocratic anarchy, in which various organizations of scientists bear little relation to the realities of power [6, 7] .
After all, this approach is based on the public trust to the scientific community. Generally the public had given considerable trust to the overall scientific community. The public has a belief that the decision making what to spend research funds on is neutral, rational, and non-political processes.
The Necessity of Public Control in the Selection of Government R&D Projects
The second approach is not to give the selection authority to the scientific community. On the contrary, the government and the public should engage and control the selection process of government R&D projects. Since the selection of government R&D projects is very important, the selection authority should be in the control of government and the whole society. John Desmond Bernal had argued that "science was too powerful to be left to scientists" [1] .
In this context, Daniel S. Greenberg argued that "the public have a right to know on what basis research funding is distributed both nationally and regionally;
the rationale for funding decisions should be transparent and rigorous" [6, 7] . For acquiring transparent and rigorous rationale, Daniel S. Greenberg
argued that "the public should know this, know that the politics of science is like and how it came to be like that. The politics of science ought to be made as visible as other forms of politics, and making such matters visible was itself a virtuous political act" [6, 7] . 
The Rationales of Selecting Large-scale Researches
Quite naturally, large-scale researches consume substantial fraction of all government expenditures on research [1] . A decision making to allocate public resources is fundamentally a political activity. And the political nature of science has in essence no difference from other types of political activities. Daniel S.
Greenberg argued that "big science had big budget, and like other big-budgeted policies, it had its vested interests, its lobbying apparatus, its pork, its public-relations exercises" [6, 7] . and more large-scale researches have planned [4] .
Then, what's the rationale for propelling large-scale researches?
According to Ratchard and Colombo, there are many causes why government support large-scale researches [12] . First, national security consideration has been an important source of large-scale researches.
Many developed countries have invested tremendous resources in the defense research field [12] . Generally almost all countries, the government R&D projects of the defense field are dealt with state secret affairs.
Thus the information about the size of the defense R&D projects has been confidential affairs. But occasionally some countries boasted the success of new weapons development, we could acquire the size of the invested budget. The sizes are generally tremendous ones. In fact, so many large-scale researches in the defence fields have been executed in developed countries from 1950s, and it had been referred as 'big science' [7] . Especially during the Cold War, the military race had accelerated the investment to the defense field of R&D projects.
Second, the policy orientation of promoting economic growth has been important rationale for seeking large-scale researches [12] . Generally it is assumed that the massive investment to the science and technology is the core factor of growth and prosperity of developed countries. Thus many developing countries have planned massive investment to the science and technology for catch-up the developed countries.
Third, raising national prestige is also an important source for picking large-scale researches. Especially, space development research is a representative case [12] . The success of launching a space rocket will Occasionally, large-scale researches such as space development research is utilized as a policy symbol by political leaders.
Fourth, interestingly, 'scientific fashions' could explain the rush to fund certain fields which happen to be championed by the media [12] . Any strong fad about any specific research field sometimes can outweigh any rational scientific justification for the priority setting. In Korea, stem cell research is a representative case.
According to Ratchard and Colombo, similarly, changes in fashion can suddenly alter previously accepted notions of utility of large-scale research [12] .
Considering these rationales, it could be said that the selection process of large-scale researches is not a neutral and rational process, but is a factional and 
The Practical and Theoretical Implication
Some practical and theoretical implications could be raised. In terms of practical aspect, the most important thing is necessary to strengthen the public control for priority setting of government R&D investment.
Strengthening the transparency of the process of priority setting is the most important thing. For this purpose, it is necessary to build a more public procedure than before. The possible public procedure could be considered at the two phases of governmental policy making cycle.
The first phase is a public discourse for the large-scale researches. The public discourse could be This article has a limit that more detailed empirical research lacks. Hereafter, based on this article, the author hope the more empirical case study and the more valid research about the priority setting of government R&D investment.
